The calculation of the nonlinear optical (NLO) properties of solids using structural data has been stimulated by the increasing importance of the communications industry and the parallel need for materials having suitable properties. Classical molecular requirements for second-order NLO effects are strongly elongated and conjugated molecules, asymmetrized by interacting donor and acceptor groups. Although they often exhibit extremely large hyperpolarizabilities, some major drawbacks are associated with their dipolar character, e.g. a high tendency towards unfavourable aggregation and small off-diagonal tensor components. It was recognized that octupolar molecules can circumvent the aforementioned disadvantages, since these nonpolar molecules combine excellent (second-order) NLO characteristics with a strict cancellation of all vectorial properties [1] . Several salts have been prepared by acid-base reactions of triphenylguanidine with 1,2,4,5-benzenetetracarboxylic, cyanoacetic, diphenylacetic and trithiocyanuric acids, and their single-crystal X-ray structure analysis has been performed. Using the methodology that we have developed recently [2], we calculated the nonlinear susceptibility tensor components for the non-centrosymmetric salts. An Hirshfeld surface analysis [3] has been performed to study the effect of the various crystalline environments on the triphenylguanidinium cation, namely the effect of the hydrogen bonding motifs.
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We collected a database of crystal structures and corresponding thermodynamic data at standard temperature for developing or testing various noncovalent force fields (FF [1] . The quantum confinement of excitons in the 2D layers enhances the optoelectronic properties of the structure due to the enhanced binding energy. The nanocomposite method of synthesis is a bottom-up approach which produces multiple quantum well structures with predefined well thicknesses which is advantageous over the traditional MBE growth techniques which limits thickness. The manipulation of the barrier (insulator) layer is done by using various organic amine cations which enables adjustment of the well (interlayer) spacing and also has the ability to induce inorganic bond length, and bond angle distortions. Previously published results suggest [2-3] that the well (interlayer) X ... X contacts play a large role in the shifting of the band gap at these short distances. A study of (X-C n H 2n NH 3 )PbX 4 (where n = 2-6 and X = halogen; OH) as a function of chain length and terminal halogen substitution gives insight into these interactions [4] [5] . Optical experiments performed suggest the resultant photoluminescence emissions do not only change with the inorganic well (interlayer) spacing, but also has a strong conduction band mixing related to the (I ... X) interactions. These interactions give rise to intense sharp, but split emission lines, which are not necessarily just related to Pb(6p) → Pb(6s) emissions [6-9]. 
